DESCRIPTION OF MAP UNITS
[Surficial deposits shown on the map are estimated to be at least 3 ft thick. Fractional map symbols (for example, Qlo/Qp) are used where loess mantles older surficial deposits and the underlying deposits have been identified. Thin, discontinuous colluvial deposits, residual material on bedrock, and some of the artificial fills were not mapped. Divisions of Pleistocene time correspond to those of Richmond and Fullerton (1986) . Age assignments for surficial deposits are based chiefly on the degree of modification of original surface morphology, height above stream level, and degree of soil development. Soil-horizon designations are those of the Soil Survey Staff (1975) and Guthrie and Whitty (1982) . Most of the surficial deposits are calcareous and contain different amounts of primary and secondary calcium carbonate; stages of secondary calcium carbonate morphology are those of Gile and others (1966) . Grain sizes given for surficial deposits are based on visual estimates and follow the modified Wentworth grade scale (American Geological Institute, 1982) . In descriptions of surficial map units, the term clasts refers to the fraction greater than 0.08 in. (2 mm) in diameter, whereas the term matrix refers to the finer material. Dry matrix colors of the surficial deposits were determined by comparison with Munsell Soil Color Charts (Munsell Color, 1973) . The colors of the surficial deposits correspond to those of the sediments and(or) bedrock from which they were derived. Surficial deposits derived from non-red sediments and bedrock are commonly light brownish gray (2.5Y 6/2), pale yellow (2.5Y 7/4), light gray (10YR 7/2), very pale brown (10YR 7/3, 8/3, 7/4, and 8/4), pale brown (10YR 6/3), light yellowish brown (10YR 6/4), light brown (7.5YR 6/4), and pink (7.SYR 7/4). Those derived from red sediments and bedrock are commonly light reddish brown (5YR 6/4 and 2.5YR 6/4), reddish brown (5YR 5/4 and 2.SYR 5/4), reddish yellow (SYR 6/6), light red (2.SYR 6/6), and red (2.SYR 5/6 deposits that underlie one or more gently sloping surfaces that are about 800 ft above George Creek, 1,000 ft above Mansfield Creek, and 1,700 ft above East Rifle Creek, in the northern part of the quadrangle. The unit is poorly exposed, but it appears to consist of beds and lenses of poorly sorted, clast-supported, slightly bouldery, cobble-and pebble-gravel, sandy pebble gravel, and pebbly sand. The clasts are mostly angular to subrounded limestone along with minor amounts of chert and sandstone and rare quartzite. Some of the sandstone clasts are as long as 6 ft. The unit is mantled by a thin (probably less than 5 ft) layer of pebbly silty sand, which is probably loess (Qlo) that has been mixed with the underlying alluvium. Thickness possibly about 40 ft ALLUVIAL AND COLLUVIAL DEPOSITS--Clay, silt, sand, and minor gravel in valley bottoms and sheets of pebbly, silty sand that locally mantle valley bottoms and the adjacent valley sides Qac Undivided alluvium and colluvium (Holocene and late Pleistocene)--Chiefly undifferentiated alluvial flood-plain and stream-channel deposits (Qfp) and young fan alluvium (Qfy), and colluvial debrisflow (Qc) and sheetwash (Qsw) deposits that grade laterally into each other. The alluvial deposits typically consists of interbedded clay, sandy silty clay, sandy clayey silt, silty sand, and lenses of pebbly sand, sandy pebble gravel, and pebble-and cobble-gravel in a sand matrix. Sheetwash deposits are typically pebbly silty sand. Alluvial and colluvial deposits derived from Mancos Shale (Km) commonly contain more silt and clay than those derived from the other bedrock units. Some of the alluvial deposits derived from the Mancos contains numerous thin, buried, soil A horizons in the upper part of the unit and may contain expansive clays and have high shrink-swell potential. These deposits are prone to gullying and piping. Alluvial deposits form flood plains, low terraces, and small alluvial fans along the perennial streams and some of the larger intermittent streams. Sheetwash deposits locally mantle the valley bottoms and the adjacent valley sides. Exposed thickness of the alluvium 3-25 ft; maximum thickness possibly about 50 ft. Exposed thickness of the colluvium 3-5 ft; maximum thickness possibly about 15 ft COLLUVIAL DEPOSITS-Silt, sand, and gravel on valley sides and hill slopes that were mobilized, transported, and deposited by gravity and sheet erosion (Harmon and Murray, 1985, tables 13 and 14) . Most of the sand-size particles are very fine and fine. The unit is prone to sheet erosion, gullying, and compaction when wet. Locally may include some loess-derived sheetwash (Qsw). Deposited during one or more episodes of eolian activity. Deposition may have continued into Holocene time. Probably derived chiefly from flood-plain sediments of the Colorado River and its major tributaries and possibly in part from (1) outcrops of Tertiary siltstone and mudstone in the Piceance basin west of the quadrangle (Tweto, 1979) , and (2) large areas of exposed sandstone in the Canyonlands region in southeastern Utah (Whitney and Andrews, 1983 Deposition of the Dakota Sandstone occurred on a lower-coastal plain, at or near the shoreline, and in shallow-marine embayments in a transgressive coastal setting. Sandstone and conglomerate were deposited in broad, distributary fluvial channels in which fluvial currents and, locally, offshore currents, influenced the structure and distribution of sand bodies. Intervening carbonaceous siltstone was deposited in mudflats, bays, and estuaries adjacent to the shoreline and in interfluvial areas adjacent to distributary channels in backshore areas. Silt and carbonaceous material were deposited in shallow-water embayment and estuary environments as well as farther seaward and may have been derived from the destruction of backshore swamp and marsh deposits as the high-energy shoreline environment migrated landward during the Dakota transgressive cycle.
Jm
Morrison Formation (Upper Jurassic)--Medium-to lightgreen and maroon shale and mudstone and thin beds of silty sandstone (mainly in lower part) and dark-gray limestone. Sand fraction is mainly clear, gray, and white quartz grains, but green, gray, and brown chert grains are common. Beds are thin and lenticular. 450-500 ft thick Deposition of the Morrison Formation occurred in a lacustrine-dominated fluviolacustrine environment. In the map area, the formation represents the distal lithofacies of a large fluvio-lacustrine system present throughout much of the Colorado Plateau and western interior of the United States. Grain-size of clastic units, primary sedimentary structures, and the presence of limestone-pebble conglomerate suggest that deposition of the Chinle Formation occurred in relatively shallow, seasonally dry, lacustrine depositional settings within large interfluvial areas (flood plains) or in broad shallow lakes. The lack of coarse-grained, bed-load clastic sediment in the formation is characteristic. The formation is present throughout the southwestern United States and is represented in the map area by only a part of the distal, fine-grained lithofacies of the formation.
State Bridge Formation--(Lower Triassic? and Permian) Thin uniform beds of reddish-brown, light-gray, and green and greenish-gray micaceous siltstone and shale and local medium-to finegrained crossbedded sandstone and thin beds of gypsum and anhydrite. Unit grades vertically into underlying and overlying formations. Siltstone and shale beds locally exhibit ripple marks and mudcracks. About 150-200 ft thick. The unit represents a seasonally active lacustrine-dominated fluvio-lacustrine sequence, deposited in the latter stage of Eagle basin sedimentary infill, at a time when lakes and ponds were numerous and streams feeding them were shallow, sluggish, and near base level within the basin.
PZPm Maroon Formation (Permian and Pennsylvanian)--
Principally red beds of conglomerate, conglomeratic sandstone, arkosic sandstone, siltstone, mudstone, claystone, and shale and minor relatively thin beds of limestone. Conglomerate consists of pebbles and cobbles in a matrix of poorly sorted, fine-to medium-and very coarse grained angular sand. Sediments are first cycle; they contain appreciable mica; colors are dominantly bright reddish orange and reddish brown; limestone beds are dark gray. Beds are generally trough crossbedded and uniform in thickness; they range from a few inches to several tens of feet in thickness and rarely exhibit scoured bases. Fine-grained beds locally exhibit current and oscillation ripple marks and mudcracks. About 3,000 ft thick Deposition occurred dominantly in braided streams and on adjacent flood plains in the midfan area of a large coalescing, arid to semi-arid, alluvial-fan complex present in marginal areas of the Paleozoic Eagle basin.
The upper part of the formation in the map area includes possible stratigraphic equivalents of the Weber Sandstone of northeast Utah and northwest Colorado (Bass and Northrop, 1963, p.J47) . Stratigraphically above the Weber equivalent, ranging from about 50 to 100 ft below the top of the formation, is a 10-15 ft interval of fossiliferous dolomite and dolomitic limestone differentiated by past workers and named the South Canyon Creek Member of the Maroon Formation (Bass and Northrop, 1963, p J48 (Mallory, 1971) . Regionally, the evaporite sequence intertongues with Belden Formation below and the Maroon Formation above. Formation incompletely exposed in the map area. Thickness in the quadrangle ranges from 0 to about 500 ft. Evaporites are the products of sea water evaporation in a restricted seaway that was present in the central part of the landlocked Eagle basin which formed between the Uncompaghre and Front Range uplifts (Mallory, 1971) . The formation is a distal lithofacies of a large fluvio-lacustrine and marine depositional system present in the basin from Early Pennsylvanian through Early Triassic time. Associated fluvial and lacustrine clastic sediments in the Eagle Valley Evaporite sequence are products of transgressive and regressive fluvial and lacustrine deposition under arid to semi-arid climatic conditions adjacent to the seaway.
ZPb
Belden Formation (Lower Pennsylvanian)--Dark-gray to black and dark-brown micaceous and locally coaly shale; contains beds and lenses of dark-gray to black argillaceous limestone, claystone, mudstone, sandstone, conglomerate, and thin coal seams and partings; abundantly carbonaceous and fossiliferous. Bass and Northrop (1963, p.J36-J39) Deposition of the Belden Formation was dominantly in littoral and sublittoral marine and lower-deltaic environments under moderately humid climatic conditions. Subenvironments included interfluvial, poorly and well-drained fresh-and salt-water swamps, marshes, lakes, ponds, bays, estuaries, reefs, and shallow distributary fluvial channels and channel complexes.
Based on the dominance of fine-grained sediment and apparent low depositional energies, the Belden Formation apparently accumulated near base level in the subsiding central part of the Eagle basin at considerable distance from the basin margins and sediment-source areas. East of the map area, in proximity to the former basin margin, the Belden grades laterally into coarsegrained fluvial rocks of the Minturn and Maroon Formations; it conformably grades upward into evaporite sequence of the overlying Eagle Valley Evaporite (Mallory, 1971) Devonian, Ordovician, and Cambrian rocks undivided --Rocks in the vicinity of Parker Lake along Middle Rifle Creek in sees. 12 and 13, T. 4 S., R. 93 W., contain abundant invertebrate marine fossils whose ages and stratigraphic occurrence allow recognition of the formations and members described below (see Bass and Northrop, 1963 
